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Abstract of JP11 288783 
PROBLEM TO BE SOLVED: To 
provide an electroluminescent 
element having a long 
luminescent life, and superior in 
durability. SOLUTION: This 
organic electroluminescent 
element sandwiches at least one 
layer containing at least one kind 

compound expressed by a Ai^ Afi ^ 

general formula (1) between one yW— x— Hv^^c:s3<5«i:^ 

pair of electrodes. In the formula, Am{ jQ l Iw l 

Arl to ArS respectively express 

substitutional or non- ^ 

substitutional aryl groups. The 

Ar2 and the AF3 may form 

nitrogen-containing heterocycles 

together with bonding nitrogen 

atoms, R1 and R2 respectively 

express hydrogen atoms, 

straight chain, branching, or 

cyclic alky I groups, the 
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substitutional or non- 
substitutional aryl groups, or 
substitutional or non- 
substitutional aralkyi groups, Z1 
and Z2 respectively express 
hydrogen atoms, halogen atoms, 
straight chain, branching, or 
cyclic alkyi groups, or the 
substitutional or non- 
substitutlonal aryl groups, X 
expresses a substitutional or 
non-substitutional allylene group. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP1 1 288783&F=8 



2006/05/1 1 



(l9)B*H!ifrF/f (J P) 



(12) X\ 



(A) 



(SDlnt.CI. 

H05B 33/14 
C09K 11/06 
H05B 33/22 



620 



#P?S¥ll-288783 

(43)iiBIB 1^(1999) !0fll9B 



F I 

H05B 33/14 
C09K 11/06 
HOSB 33/22 



620 



(2l)m@S^ 



{22) aims 



#@¥l0-88858 



^B!c10^(I998) 4 ^ 1 B 



m^nJ^ »*^ro&6 OL (^eOK) 
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(it*. Ar, ~Ar. it'ttlt'tlMi^^ft^tTkBtSiO^y U 
--IL-S^^L. ^'E>IC, Ar, <tAr, liiSS^LTti-5S^ 
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(iCf . Ar. ~Ar. ti-en^^tlKt^S fcli*S*^i«7 U 
-;US*«L.. $6.tc. Ar, i:Ar.«jK^L.-rti2.g3il 

X«BtftSfc«*S^«7U-U>»SS-r) 20 
(»*JS2] (1) -c*^n^{b^«bic*5t.i 

T. x*^— igs: (2) T-^$n-5»-c&«>iii*^i le® 

- (A, -Xm ). -A, - (2) 

x.,tt*iK&. mmw.=f-^tz\tm.nwi^^m.\^. m\to 
[»:ieJS3] -®5C (1) Ta^n.5{k-&'^^#w-r so 

[i«*ia4] (1) X'm.-^t\^it^m^^mr 

40 

[0 0 0 1] 
CO 0 0 2] 
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«EL^^) tm^^ntz (Appl. Phys. Lett.. 51 . 

913 (1987)] . mmn^m^m'F\t, m^\i^mit-^m 

li. Sfe. ro^TtdiolgtX-S.^). dOio 

CO 0 0 3) iE?LaA^ill*^^t LT. 4. 4' -t*X 
(N-7x:^;P-N- (3" -^^;U7xr:;P) 75 

/) }zy :c~)U^m^^^Z.tAm^^nXl'^^ Upn. 

J. Appl. Phys.. 27 . L269 (1988) ] . t-fz. lEKS. 

T-bfX (N. N-i?7jc:z;UT5y) 7Jl/:^U>g|^ 
C0iJ^(i. 9. 9->';<^JU-2. 7-t'X (N, N 

^tlTU-S (1#B8¥5-2 5 4 7 3^i;^«) . U*^L./j: 
CO 0 0 4] 

CO 0 0 5] 

^^m^\zm\.xm.Mi^M\.tzf&^, ^.^^^^EKf-s 

icS^/i. -r^Ufc*., 0-MWS®Fb1»c. - 

teic (1) (fk2) xu^n^it^«si)^'>fs.<ii^im 

CO 0 0 6] 

C<k2) 




(1) 



Ar, ~Ar, «-tn-€nBJft*fcti*S^07'J 
--ll/S^SL. Ar, iAr, fiilS^LTti^g^ 

B}$Sfc«*B^<07 7;i'=f JUSSrSL. Z, iiJ:L/fZ 
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3 

itmvi(DT)u^)\^m. mm. ^m^tzi,tm^<D7)i'ZJ^ 

[0 0 0 7] $fc. ©— ^SC (1) T-s^n 

i><t^mz)=f,^Xs xii^-s^^ (2) T-^$n-5«T-ab 

-5iil2®Sit®*««l^f83t3g^. - (A, -X,, ). 
-A. - (2) 

V i ttS«i * ;t O 7 JU:?!- U- > - >;-f * « U . 

(3)-)SS: (1) T-S$n^<b^i|a£$*T^®*i. jE7L 

(1) TS$n^ffc;^!i^^^wr«>@A^ ^jt 

CD t.>-rn*^ »c tB«w*«s«if , 

®-*KDmsrBi(c, seic. s^aA^iiig^*-r^)Ba 20 

CO 0 0 8] 

-9Si^ (1) «b3) -t:^sn^{t;^i^*'>^c< tfe 1 

[0 0 0 9] 

[^b3] 30 




(1) 



(^tf, Ar. ~Ar. JS^n^'ng^^ fctt^g^cDT U 
-JUS^^b. Ar, tAr. «ig-&L-Tti-£.MSl 

g^*fctt*ffi^ro7 7;u+;p»<&^u. z, *5j:u^z 

XttBg|iZi«*Btft«7'J-U>S^^r) 
to 0 1 0] — (1) IC43I/>T. Ar, ~Ar. fi-tn 



t#B8¥ 1 1 - 2 8 8 7 8 3 
4 

r, -Ar.tt, »*L-<ti. tSS^. L < tt. B^St 

S. fe-5tMi7U-;PST*Btfe*fctt^Btft$nTfci 
TfcJ:V»^ej3RS[3~2 5®7U->»PS-e*0. 

~ 1 4CD7;P+;PS. ~ 1 4<07;Hl=f V*. 

*«)i.»J±K*Sc6~ 1 ocD7'J-;i/St?*fi«l*fc«^ 
Bfe$nTV»Tt>J;<.i^^ie&6~2 5cD^igJaSC35» 

^. KsSSi~4<D7;p^;i'». ^^Si~4<D7;Pn 

+ *«>ti«^Sta:6~ 1 0©7U— JUST^Btft 
$.-S)C^fi^B^SnTt^TfcJ:l/»i^^3SSSc6~ 1 6 WgS 

[0 0 11] Ar, ~Ar.<7)Aflc«»JiLT«. 7 

h'J-'l'S. 9-7>KU;PS. 2 - y)U:^U-JUm. 4 

- 4^ y u 4 - 1: u i^^i/S. 3 - 1: u 2 - 
truv'jpa. 3-7'j;us, 2-7UJi/a, s-^x- 

;uS. 2-5^x-;u». 2 -^^^th^/u^t^S. 2-5^7 

». 4 -x5^;u>'x:^;P». 3 -x5^;P7x-;P«, 2 
-x-5^ji.7x-;t-S. 4 - n -:/Dtr;i'7x-;i.s, 4 
— f y 7 x:^;PS. 2 --f yya tf;U7xx;p 
S, 4 - n -y^;i^7xz:Jl/S> 4 --r yy^;i/7xx 
;i/S. 4 -sec -y5^;i-y'x-;l/S. 2 -sec -:f^)U 
7x-;US. 4 -terl-y5^;i/7x-;i/S, 3-terl- 
y^;i/7x-;ps, 2 -tert-:/5^;U7xr:;U^. 4- 
n -'<>5^;P7xx;p*. 4 — f V'<>5=-;i/7x-;p 

2 -^^:t'^>-5^;i'7x^>IUS. 4 -lert-'<>5^;i- 
7x-;US. 4 - n -'\^r-»U7x^;US. 4- (2" 

-x5^;t':/5^;u) 7xxji/S. 4 - n-^':f'^)\^y m — 
4 -n -:^i^^;i'7x:^;i'S. 4- (2* -x^" 

)l^^->Jl) 7x-;PS. 4 -ter(-:ti7^Jl':7xZi;i/ 
S. 4 - n -xv-JU^x -JUS. 4 - n - K7'i^;i/7x 
4 - n --r h 7xi';i'7x:^;PS, 4-->i7a 
'O^Jl/^x-jl/S. 4-->j7D'\^^->;|/7xz:;pa. 

4- (4' -;<5^;i.->i/ D'\:^^>';U) ^x-JPS. 4- 

(4* -Jert-7'^;u->i7D'\+->;i/) 7xx;i/S. 3 

- v'i? n'v+^S'jl/^xx^l/S. 2 - vi7 D'\+->;|/7x 
x;u». 4 -x-5^;p- 1 6-n-:f5^;i/ 
-2-:^7^J^S. 2. 4 -->-j^5^;U7xx;i/S, 2, 

5 - i^pC?;P7xr.Jt/S. 3. 4-i^:^9'Jl^yx.—JU 
S. 3. 5 ->?/f^;i/7xXJUS. 2. 6-i^/^^)Uy 
xx;US. 2. 4 --xX^^Jl/^xn;!.*. 2, 3. 5- 
h'J ^^}Uy JLIZ-Jl^m. 2. 3, 6 - h U J>^?;i/7x- 
JUS, 3, 4. 5 - h 'J pt^JW7xx;PS. 2, 6 - 

x5';u7xx;i'S. 2, 5 ->f-f vyDe;U7x-;i/ 
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5 

2, 6 ->?-f v:r^;i/7x— ;us, 2, 4->^-te 
rl-y^^U^'x-jl^S. 2. 5 ->?-terl-";^^;U:7x 
4, 6 - v^-tert-y^;U- 2 -;<'^;U7x- 
5 -tert-:/5^JI/- 2 -^?;u>^x— 4- 
lerl-y5";i/- 2. 6 ->^;^^;i/:7x-;l/S. 
[00 12] 9 2 9-X 

2 -:7;i.;ru-;i/S, 9 - n -^5^;!/- 2 - :7;i. 
9 - n -'s+v^;!^- 2 -:7;i/:rU'— ;i/S. 
9. 9 ->^;^5^;U- 2 -7;i/^l/-;US, 9. 9-zyX. 

2 - 9, 9 -S^- n lO 

- 2 - yj\^:tU:z.)Um^ 9, 9 - v?^ V ^ n tf;i^- 2 - 
T?;^^^-;!/^, 9, 9 ->^-n-y^;i/- 2 

9, 9->?-n-^>5^;U-2-7;^:tl/- 
9. 9 -z^-n-^^i^J\^-2~y)UytU=:~Jl 

-:^'^)V-9-n-^'^)V-2-y)V:^U-)Vm. 9- 

x^;i/- 9 - n - 2 - ;us. 

[0 0 13] 4 h + >-:7xX;i/S, S-^h^v-^ 
X— 2 h^v>'x-;l/S, 4~XH4^'>:7a: 

n;us, 3-xh=*^'>7xzi;i^S, 2-xh=^^'>:7x- 20 

4^'>:7x-;us, 4 vyD7}?4^i>7x— ;us, 2- 
^ y yD#4^v:7xx;us. 4 - n ~:/h4^v':7xx;i/ 
4 — r K^>':7xx;pa. 2 -sec -zfV^-^ 
7xx;uS, 4 - n -^>^;i/:t4^>->'xn;i/*, 4- 
<y-^>^;p:t^->7xx;i/S. 2 --Y v^>^;u^4^ 

-;^:t^>^;P:t4^'>:7xX;i/S, 4 - n -^^^vJl^rt 

+ i>7xx;u^. 2- (2' -x^;u:/f^;u) ^^^v-y' 

xXJUS. 4 - n -:ti7^;U?j-4^>-:7xx;U», 4-n 30 
-7^S>;l/:t^'>:7x-;|/S, 4 -n - H5^>';U::^-=t^v7 
X— 4 - n -5^h^'x>'JU^+i>:7xXJUS, 4 
- D^4^->;i/:t^'>7xx;l/S, 2-5>^n^4^'> 
;u:^4^>':7xx;us, 2 h + '>- i -:^:75^;i/S. 
4 h + x- 1 4~n-:/K + >--l 
--ryf-Ji^m. 5-:yih^iy- I -")-y'f')\^S> 6-;< 
h^v- 2 6 -X h^v- 2 -::h:7^;U 
S. 6-n-yh4^>'-2-:^>^^;i/S. 6-n-^4^ 
v-JU^t^^^ix- 2 -:h:75";i.S, 7 K^^5>- 2 --^-y^ 

7-n--:/h^'>-2-:h:7^;PS, 2-/^ 40 
;U- 4 -7^ h^v-^xXJUS, 2-/^;u-5-/ 
x:7xx;us, 3 -/5^;p-4 h=t^>':7xxji.s, 
3 5 h + x>'xx;l.S, 3-x5^;i/-5 
h=^^i>37xx;i.S, 2->t h^'>-4->^?>ii/:7x 

x;us, 3-;< h4^f>-4-;<^;U7xx;US. 2. 4 
h=^f>7xx;i.*, 2, 5 - h=!^>-7xx;i/ 

S, 2, 6 h + v:7xx;i/S. 3, 4-i^7^h=^ 

i^^xX^iUS. 3, 5 ->^;< h^v7xX>/US, 3. 5 
~>?x h4^>':7xx;i.s. 3. 5 -v''- n -:/|-4^f>:7 

xXJUS, 2 h=^i^- 4 -X h4^>^:7xXjUS, 2 50 
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- ^ h4^f>- 6 -X h4^>':?xx;us, 3. 4. 5-h 
U h^f>7xx;l.S, 

[0 0 14] 4 -7xx;U7xx;uS. 3-:7xx;i/:7 
xx;us, 2 -7xx;i/7xx;i/S. 4- (4' -/^ 
;i.:7xx;W 7xx;us. 4- (3* -;^^Jl^7xx 
ji/) 7xx;i/S. 4- (4* -x^;U7xx;i/) 7xx 
jUSv 4- (4' y h::;U7xx;i/) 7xx>/U 
4- (4' -terl-T'^JU^xx;!/) 7xx;Ufi. 
4- (4* - n -^^i/;U7xX;i/) 7xX;i/S, 4- 
(4* - n i7^;i/7xx;i/) 7XXJI/S. 4- 
(4' -^h^zyyjL-J[^) 7xx;us. 4- (4' - 
n-:^h + v7xx;u) 7xx;i/S, 4- (4' -n- 
^4^i^;i/^^v7xx;u) 7xx;us. 2- (2' 
h^'>7xx;i/) 7x-;us. 4- (4' -c^auyjL 
7xx;us. 3 ->^^;u-4 -7xx;i/7xx;u 
3-;?^ h4^'>-4 -7xx;i/7xx;i.S. 9-7x 
x;i/- 2 -7;i-^ux;us. 9. 9 - >^7xx;i/- 2 - 
7;i/^ux;us. 9 -j?^^;!^- 9 -7xx;u- 2 
^ux;i/S, 9 -x^^';!/- 9 -7xxji/- 2 
x;i.S. 

[0 0 15] 4 -yjl-tuy jiiDi^m. 3-y)l:tny 
xx;i/a, 2 -7;i/:tP7xx;PS. 4-i7nD7xx 
3 -^nn7xx;i/S, 2 -1^7 dd7xx;1/S. 

4 -yD^7xXj|/S, 2 -yD^:7xX;i/S. 4-^ 
OD- 1 -:^7^Jt-S, 4 2 -:^*75';US. 
6 -yn^:- 2 -":^7^;^*, 2, 3-v7;L':tn7x 
Xjl/S. 2. 4 ->?7;U:tD7xX;i/a. 2. 5->?7 
JU;*-P7xx;US> 2. 6 ->'7;i/:tn7xx;i/S. 
3, 4 -i/7;i'^n7xx;ua. 3, 5->?7;l/:^n>' 
xXjUS. 2, ^-iyC^uuy jL-)Vm. 2, 4-vi^ 

nD7xx;i/S, 2. 5 ->^i7DD7xx;i/S, 3, 4 
->?i57Dn7xx;uS. 3. b -zy^ uny m^Jl^^. 
2, 5 -f/yD^7xX>)l/S. 2, 4. 
7xX>iUS. 2. 4->^i:7Dn- 1 1, 
6 -S^i^DD- 2 -::h7-^;i/S. 2 - 7;i/:?fD - 4 - ;< 
^;i/7xX>iUS. 2 -7;U^D- 5 -/-^v/l/^xXJl. 

3 -7;i/;^-D- 2 - p^^;U7xx;i/S. 3-7;U;^- 
D-4-;<^;U7xx;us. 2 4 -7;i^:to 

7xx;|/S, 2 5 -7;U:tD7xXJl/S, 3 
4 -7;l':tD7xx;i/S. 2-^aD-4- 
;<^;i/7xx;US. 2 -:^DD- 5 ~7^^;P7xx;U 

2 -i7DD- 6 -;<5^;i/7xx;i/S, 2-/^;!/- 
3 -^DD7xx;!/S, 2->c^;i/-4-i7nD7xX 
;US> 3 -:i7DD- 4 -;<^;U7xx;l/S, 3-;<^;i/ 
-4 -i7DD7xx;i/S, 2-:i7DD-4, 6 - ^ ^ 
;U7xX;i/S. 2 h + 4 -7>IU:tD7xx;U 

2 -7;U:tD- 4 -pt h^v7xx;us, 2-7;i/ 
;tD-4 - X h4^'>7xx;US. 2 -7;^:tn- 6 - ;< 
h^f>7xX;US. 3-7;U:tD-4-Xh + >'7xX 
3 -^DD- 4 h4^->7xx;US, 2-;?Ch 



7 

4^>^- 5 -i7Dn7xz:;PS. 3 - ^ K^^v- 6 - i7 a 
[0 0 16] (1) T^^n-SYb^^JiliSl^T. 

Ar, tt. m^^rc\t^mwi(o-N-tf)i^/iV^ s 
-si^tt^^se-i 0(O7U-;i/Stf#Bift*'5i'^ti^ 

[0 0 17] -NAr, Ar,^i. ^^^S^^^J^fig 

3 - n -7'^ju-N-yj;u/\'y-r;us. 3-n-^ 
4^f>;u-N~:^;u/ty'f ;i^S. 3 - n ~:t^^;u-N- 

*;t'AV^-f ;PS. 3 - n - ^^'^^^U- N - :^ Jl^A'^/^ )U 

3. 6 ->^>c5";U~N-;^;P/\'y<;US. 

y-f;ps. 3 -X h=i=->^-N-;^;u/N'*/-r JUS. 3--r 

-r;us. 3 -7x:^;u-N-;^;u/\'y<;pS, 3- 
(4* -;<5^;i/:7x-;i/) -N-/7;u/N'7-f 3- 
(4' - tert-:/^;U7x— - N - 

3 -i57Up-N-yj;i//N*y-r;us. -N-:7xy^ 
-y-i^-fjus. -N-7xy^7>-'<;US. 2-;<5^;U- 
N - 7 X y ^7 v^-f jmtj^^irm^f^ Z,ty)^T^^. 
[0 0 18] -jis:^ (1) T'S^n^ft:^feti43o^T, 
R. ^^URt \ttn^*n. Ti^mw.^F. mm. ^^^rz 
fiSBtt<7)7;i/4^;us, B^ircfi*B^o7U-;us, 

*^0^«Bft^fctt*BtftO7^;P+;bS*SL. »^ 
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^^Ki-8coiS^. 53^iSi;^ctiSt^<07;u^ju 

^^S6-l 2(7Dgtfe$;tf^*fi^<07'J-;US. 

fesi/itt^^Sc?-! 2<^B«isrc«*fitei<D7^;i/+ 
Si-8 0it^. 5i^iK^fcii^<*co7;i/4^;uS. 

[00 19] R. iScttXR, C0BtS^^c^l*Bift(7:)7U 

z,tf)^x^^o R, :h^zfR, <Dm,m. ^m^fzittmiK 

(DT)U^)i'So:>M:i^mtl.x\t. 0iJ;^«. ^^;us. x 

-f yy^;i/», sec tert-y^;us. 
n-^>^;i/S. -fy-^>^;i/S. ^-:^^>^;u», le 

2 -xf^;i/y^;us, 3. 3 ->^^^>/uy^;us. f/^ 

20 n-:ti:7^;US, tert - ^JUS. 2 -X5^;U^ 

[0 0 2 0] ^fz. R, ^i:Lf^Rt (DMi^^rz^t^Mt^ 

(DT'^ji^^jumcDmi^mhLx^tt. m^iii. ^>>^;u 

yjiy^JJim. 2 -;<^;u^>>-';us. 3 
;1/^>>?;US, 4 — f yyn tf;u^>>?;us, 4-ieri 

-'y^)U^>zy)i^m. 4 - n -^^^>)l^>zyJlS. 4 

-y x;u^>>^jus, 3, 4 -f/p<5^;i/-^>>^;us. 3 
h=^^>'^>f/;uS. 4 h4^'>^>>^;us. 4- 
Xh + >'^>f/jUS. 4 -n h=^>'^>i/;US. 4 
- n --^+>-;U::t=^>'^>>^;i/S, 4 - y x;U;t4^ 

>>>JIX. 4 -:7;i/:tD^>>?;PS. 3-7;u^d^> 
i^JUS, 2 Da>N;>>?;i.S. 4-^pd^>>?;1/S 
3^ci:<7)7'7;i/^juS;ici:^^tf'5c:<h;5^T^'5;&^. ::n 

[0 0 2 1] Z, :fcJ:tJ^Z, ^i^n-^'tl, tK^IS^, /N 
Dir>M^. iE«. :^lK^/!:tt^«c<7)7;P4^;US, it 

^i^lK*fcfi»<*cD7;!/34-'>S, ^-St^tiSiftSfc 
fi*B}$07U-;US*^L, <pf*L<t^. 
y\Dy>j[I^. 1 - 1 ecoia^, 5^i!^^;^cfi^t^ 

(D7;P=^^;US. K^&l-l 6(DE», 
<7>7;i/P + xS, &SU^tt]^5eS:3-'2 5<DB»*fc« 

/\Dy>/g^, i^^a 1 - 8 <^iam. ^^mrzum 

50 «c<7)7>'i^+JUS, 1 -StDiSm, 



( 6 ) 

9 

[0 0 2 2] Z. 43J:i;fZ. (Oitm. 5i^(S*fc«»ttc^ 

m^mTT^-t^^lt^^T^^^o ^fz. Z. 43ci:D^Z, (DM 

Ar, -Ar,cO:i:*^0^J<hbT^tffc^}$^^cti*HtS 
(DT^J—JUm^M^T^Ct-i^^X-e^o Z, 4D<^t/^Z, 10 

<D/\oy>ii^. mm. 6^^^rziitm^(DT)\^:3d^iym 

h=^'>S, •I'yyh^^v'S. sec -yh^i^S. n-^ 
'>S. 2 -X'?;i/y h^v-S. 3, 3 ->^p<^;i/y 

>^i:7P^4^>';i.;<5^;i/:t4^>'S. n-:ti7'^JU^^ 20 

[0 0 2 3] -^5S: (1) T^^n^fb'&l&tr^feViT, 

t^. -iSiC (2) T^^n^7>J-U'>»T*'5p 
- (A, -Xm ). -A, - (2) 

(S*. A, ^^ifAr \t'tn'enm^^rz\t^mi^(D 
7xxu>s, H^$/^c^i*e^^o:^7^u>a. so 
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10 

\^^{tmt^^rz\t^m^<Dyji^:tu>-i^^ji^m^B:V. 
^tzitti^^r) 

[0 0 2 4] — JR^ (2) iC^fcl^T, A, ^J:tXA, « 

\t^mtii(Di'y^u>s. $>^<^^\tmts^^rz\rt^m^<D 

1, 3-:7xxu>S\ Hi&*fcti*H^(;) 1, 4-:7 

>'c«*Btftc0 2, 6-:^:7^U>S, Bife^fc«*fitft 

02, 7-:^y^U>S. ^^(/^tiB«l^?t«*Btfeco 

ift. SiftS^cti*Btfecoi, 3-yx.=.u>m. mtk^ 
fcfi*Btfttoi, 4-:7xxl/>S. Stft*:tJi*BtJS 
CDl, 4 -:^y5^l/>S, BtS^;tli*B^c^ K 5- 

:h7^u>S. BM^fcti*Bi^co2, e-'ty^uy 
*'5i/it^fitft*rctd:*Btfto:7;i/?i-u>-2, 7- 

[0 0 2 5] -jS^ ( 2 ) tI*50^T, X, , ii^^-^, @^ 

mm^^rzi^tmnm^^^i^. m\to^rz\ti^m'ro 
-les: (2) (::*5(.iT. mt)^i^m-tm. cfco»*u< 

ti. A, tiB^^y^cfiT^Bi&^T)!, 4-7x-l/>ST' 

^-So -iss: (1) T^^n^^k'&ifetci^i.^T. xtL 

X\t. J:0»^L<tt. -113:^ (2 -a) (2 

-i) ({t:4) TS$n^7U-U>ST»^, 
[0 0 2 6] 

[{b4] 



( 

II 





(2-c) 



(Ji^^'* Zii^ Zii» Zii, Zij, Zii» Z31* 

Zllx Z|l» Zsi» ZaJ* Z||» Z41* Z?!* Zt:- Z 

,,. z,,, Z,,i5j:t;tZ,,ti^n-€-'n. tK^H^. /np 
[0 0 2 7] — flSiC ( 2 - a ) ^S; ( 2 - i ) (3*3 

(/^*Tr» Zjiv Zij* Zii» Zii* Zji» Zji, Z41* z 

(2« Zsi% Zs2« Z(|« Z«l« Z;|t Z|2« Ztl« 

z... ZxHJnuz,, (WT. z,, ~z,, tusE-r?)) 

warn. 5J-iS$fc«s<^ew7;u=<^;us. ^m&i~8ro 
mm. ^m^rcitmi^(r>7 j\^zi=¥>^m. S)^)^^^^^^ 

6-1 2OHtft*fctt*B«l<7)7U-;PST-S0. * €. 
[0 0 2 8] Z, .~Z,,<7Ditm, ^^ft$fcf4Kt^ro7;P 
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«aj*-r-5C<i:**f #-2). Z,, ~Z,,<DBJft*/^tt 

*M^ro7U-JUS©:ir^C»J<i:LTJS. 0iJ;^{f. Ar, ~ 
Ar. (DMi^mL LT^tf fc@^*fc«*g^C0T U -)U 

[0 0 2 9] Zm ~Z..®APir>|g^. iSm, ^^-iR^ 

v:rD;j;:^->S. n-:/h=*^->S. -fy:/h+->S. se 

3. 3 -i^;>^^;uyh^>'a. ->^D'\=t^->;i/^=t'v' 

X*. n -:ti'^;u;i-+i^S. 2 -x^;i/'\=t^->;i/^+ 
•>S. n-/xJU^+->S. n -xi'^l/^i-^^xS. n- 

[0 0 3 0] (2 - f ) T^$n«.SlC*Jt»T. 

ti^«ew7;i'+->iPS. Bl^*it«*g^<757'J-;us. 

*-5H«®^S^c«*BJ^7 5;P^;PS5:^L.. ttf^L 
<tt. ~ 1 6 <DiS«g. »lRSfcfSS3 

7'J-Jl'S. c5-5tW4^?gS:5~ 1 6C0gJg$Ztt47fcg 
lfeW7 7;U+>'UST*0, J:0<ffSL<«. 
50 ^3gS 1 ~8<Dia0|. »iKSfctta!t«i<^7;i/+;uS. 6? 
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[0 0 3 1] R,,i$,±:t/R,,CDg^^fcti*g^<07U 
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fct4*S^c7)7^;b^;US<Da{*0iJ<hLTti. 
R, 4dJ:D^R, CDa*^0iJi:LT#tf/cg«l^/!:«*Stfe 

CD7 7;i^=^;ps«:fi«j*-r^ ;i ^tto^t^^. 

[0 0 3 2] :^%mz%^—^^ (1) TS^n'5<b'& 
5 1) ^#tf'5Ct:?&^'T'#^7&^ *^?Bttc:n6icfE^ 
B z ti^>v^;i/»€:^-r. 

10 [0 0 3 3] 

[{b5] 



A-1 




CHa 



A-2 



CHs 




A-3 




A.4 



[0 0 3 4] 

[^te] 



CO 0 3 9] 
1 1 ] 



( 12 ) 



21 



A-21 



1 1-288783 

22 



CHs CH9 



A'22 




H3 PCH, 

o 0 



A>23 



q2O-"-O--''-0lj0 




DO 



A-24 




CM 




( 14 ) 1 1 - 




[{k 1 4 ] 




t 0 0 4 4 ] 30 [ft 1 7 ] 

[fk 1 6 ] 



B-9 



B-10 



B-11 



B-12 




[0 0 4 6] [0 0 4 7] 

[fk 1 8 ] 30 [{k 1 9 ] 



.1 



1 > 



( 19 ) 



35 



t#§8^ 1 1 - 2 8 8 7 8 3 
36 



C-1 



C-2 



C-3 



C-4 




[0 0 5 0] [{b 2 2 ] 




[0 0 5 1] Ut2 3l 





E-S 




lit2 7] 




[ft 3 0 ] 




F-15 



F-16 




[0 0 5 9] Ub3 1] 



( 32 ) 



1 1 - 2 8 8 7 8 3 



61 



62 




F-30 




F-31 




oco 



F-32 




n-CeHia n-CgHis 



[0 0 6 3] 



[{t3 5] 



( 34 ) «#58¥1 1 - 2 8 8 7 8 3 

65 66 



F-37 



F-38 



F-39 



F-40 




OCHa 



[0 0 6 5] 30 Ut3 7] 




G.6 



G-7 






i 




[0 0 7 1 ] 



30 [{b4 3] 




[0 0 7 2] [fb4 4] 




[0 0 7 4] ({k 4 6 ] 




G'38 



G-39 



G-40 




[0 0 7 5] Ut4 7] 




Iit4 81 



o 

( 46 ) 1 - 2 8 8 7 8 3 




[0 0 7 7] Ut4 9] 



95 



1-5 



( 49 ) 
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1-6 




1-7 




1-8 




[0 0 8 01 *^aBIC«S-)&iC (1) T'g^n-Sft^ 

-rut)-^, — jsic (3) ({1:5 2) T'S^?n-5 
Yk^tit, -isa: (4) «t5 2) T^^n-sffc^f^ 

(5) ut52) x-m^n^it'^mt. -lesi: (6) 
«b5 2) T«^fnsfk-&i^^, ^{b&i^©?¥aT-cs 

[0 0 8 1] 

[<t: 5 2 ] 40 




M—X—HH 




(3) 



(4) 



(B) 



50 



L. Ar,~Ar,. R, . R, . Z, . Z. *5J:r/X«— 

»3C (1) «)«^<»:i^i;jei*$«-r) 
[0 0 8 2] w<t«5?^5t5g^«, -5t*«marBi 
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mm. iEK^mmmii^zf/^rz^tm'^'i^Amm. «^ 

J: C^/ S AWJMJi *«iafcM W5g^^<^«fiK i 

21^ *i <fc U^m^ a A ^ <7>^ * ^ ?it t >S <D 

iE?LaA»ii2IB. «^aA«iM)i*5J:t/5S5tS©-e-n-e 

<. iE?LaAiSiai@*5«tZ/S^aA«33l®«. ^tx-?-*n 

<Dgtw*3i,iT. aA«iie^^r-r-5S<i:»iii««g^wrs 

[0 0 8 3] *:^^<D^«8«5f^5t5ll^fCi3l,iT. -USt 

^ (1) x-m^n^it^mit. jE?LaA^jiE£^>*5j;D: 
!«^m^(c*j(,^T«, —IKS: (1) X'Si-^n^if^m 

[0 0 8 4] *5g^©««imiffg5tS!l^©«fi!c<J:LT 

tt, »lcKS-r^fccoT«;^£<. m^-ii, (A) 

iE?LaA^jiMM/'^7tg/m^aA©i^g/e^iM3g^^ 
(0 1) , (B) f^m/^iEJi&A^Mm/^^m/^m 
(02) , (c) mm/n^s/n^&xi^mm 
y'^mmm^ cas) . (d) mm/^^myf^mmm 

^ (0 4) ;k<!:^^lf^>c:td5-e#-5o 

m^m^&Ammmx'Wi^'^/utzm(Dm^x$>^ (e) 

R&ffi/iE?LttAlijll)i/@^aAttMg/fiJtg/m^ 

SA^igg/I^SMSg^ (0 5) tt^Zt^X-^^, 
(D) ^(D^^-P^tLTti. ^^tfiE^i-^-SJ^SiT- 

0iJA«, (F) JEK&X^m^S.^. ^Tt^^j-iiJ; 

c/«^aA^SMsE»s:g^$-a-fc-gjg!iT-^*wm® 
rsi»3j?E}*^-t4-fcM(D3g^ (0 6) , (G) KK&xmm 
0s.^iij:u%^0s.^^m-^^-^tc-mi&mx'-$!t(Dmm 
NwziSkm^arzmcom^ (0?) , (h) ^jtfiE^j-*jj; 
t/«^tt ASS iifiE^^ ^ig^ $ -a-fc-s 

P^lC85lt$-ti-fc^<D3g^ (0 8) t>i$,^. 
[0 0 8 5] *5g?q<D#ll8S|^585tSg^«. CineoiR 

»-*5l.>T, iETLttAlftiiBt^JtStOP-Tir. iE?LttA 
<i: S 3tl«it O jg^ JS *5 ± ZX/ * ttl? its t « 

^aAiiiai®<h«orB^tc. ^3fc^»<hm^aAi8iiiB)t^^ro 
jts^owifiEti. (A) MjR^. (B) mm^. (E) 
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mm^. (F) ^^^srcti (o ^sg^r-so. 

»C»^L<tt, (A) lasg^. (B) Sm^^Sfc^ 
(G) Ssg^^T-feS. 

[0 0 8 6] *58l«OWfi8«5ffg3tse^^<tUT«, 0iJ;l 

(01) ic^-r (A) i^a/iE?LaA^ji@/f87t 

(01) lC*5tiT. 1«S«. 2«BiS. 3ttIE?LaA 
(iMS. 4(^%>i£S. 5 (^m?aACf)i3l)§, 6»f^S. 

10 [0 0 8 7] *^?^©#fi8®|f^7t3g^«, S«l 

20 m. mmi^K^m^m^^ty&x, ^5te*ri>hD- 
[0 0 8 8] f^mz ti^xit. ttm6^i±mssm<D:k^^^ 
fflt--5c<h*w* mm{z^mt^mm<^mizvx 

/tyi^Ol.. :?>5^X5^>. SEYt^, gf^b 

I TO (.^>'J'yA ' y'-O ' ^^-ty^ , 
U?:^7x>. ni'J }:^a-jurj:^^mif^:iizA^X'^ 

^, z.ni(Dnm,<^m.\t, e^mxmm\^xh^<. 

^ffiOx- Km^lStali. »*L<«. KSQ/D 
61T. J;t)»^L<«, 5~5 OQ/DSSIC^Jt-r 

— «6fC, 5~-1 0 0 0 nmgS. J;0»*L<tl. 
1 0~5 0 0 nmgSlcS^f-S. 
[0 0 8 9] jETLaA^iillS 3 «. |[&fiid»eroiE?L 

40 <7)aA^^Bt3-r^^tl. *3J;C/aA$n;tIE?L 

aaAISMStt. (1) T-«Stl<b{b^<ij*5J:j^ 

/*fctt«SWiE?LaA«iiSI««SrWrs{k^!Ba m^L 

N-e^;i^*;i'/N*y-;PiS^<*^c<!:) *a>;i< tfc i a 
50 m\'-^xm^ti>:iizi}^x^z>. f^s. iEaaA<ijsi«fig$ 
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[0 0 9 0] *:^^tr:fe(,iTfflli^(aOiE?LaA^illfiS 

m^ifi. 4, 4' -ex CN-:7x— ;U-N- (4" 
-p^^;u7x-;i/) 7^y] e:7x-;u, 4. 4' -f 

X [N-7x-;i'-N- (3" ->C5^;u:7x-;U) 

y] 4. 4' -tix [N-:7x— ;u-N- lo 

(3" -^h^iyyx.-ju) 7^y] 4, 

4' -ti;^ [N->'x-;u-N- (1" -::h:7^;i.) z 

^y] t:7xr.;u, 3, 3* -5^;!/- 4 , 4* -h* 

[N~:7x-;u-N- (3" - ?^^juy jlizji) 

y] e37x-;u. i, i-tfx'C4* -[ n. 
(4" -^5^;Uy'x-;u) .7ay] >^x-;u) f>i7n-% 

^r1^->, 9. lO-e;:^ CN- (4' ->c5";u>^x::z 

-N- (4" - n-^^ji^yjL-M 7^yD t^x 
:h>HU>. 3, (N, N-i?:7x— ;|/7^ 

y) - 6 -:7x-;i'7x-:h> h U i^>, 4-;<5^;l.- 20 
N, N-e^; C4" . 4"*-t:7.[ N* . N* - ( 4 

-;?c5^;i.:7x-;p) 7sy] f:7x-;i/- 4 7 
— U>, N. N' -ex [4- (>?:7x-;i.7^y) :7 
xn;uD -N, N' ->^7x-;p-i. 3->?75y^ 
>iL>. N. N' -ex [4- (i^yjL-jUT^y) y 
X— -N, N* ->?7x-;i/-i, 4->^7^y^ 

>-fcf>, 5. 5" -ex [4- (ex[ 4->C^;p>^x 

7$y) :7x-;l^) - 2. 2' :5'. 2"-^ 
-5^:t:7x>> 1. 3. 5 - h'jx (i^:7x— ^1^7^ 

y) ^>-tf>, 4. 4' , 4" -hUX (N-*;i//t\/ 30 
hU7x-;i.7^>, 4, 4' , 4" -hUX 

[N- (3"' - ^^;u>'x -N-:7x-;i.7^ 
y] hu:7x-;U7^>. 4, 4' . 4" -hux 
CN. N-ex (4"* -teri->^5";pe:7x-;u-4"" 

--fJI.) 7^y] hU77x-;i/7^>, 1, 3, 5-h 

ux [N- (4' ->?:7x-;P75y :7x-;u) -n- 
:7x-;P75y) --;>if >;^c<i:) . 7i^u^:t:7x>*5ct 
D^-eoK«<*. 7}^ u - N - e - ;i.*;PA-y-;i.K«{^ 

[0 0 9 1] -lis:^ ( 1 ) x^m^n^it-^^t^cDjEii 40 
&xm^^mm^^r^it^m^mmr^m^. max 

(1) T^Sn-Sft^^lcOfJj^ 

0. 1-99. 9mm%mm. ^^\ztff^v<\t. i~ 

9 9aS%SS, 1#H»*L<ti. 5-9 5Sg%liffi 
[0 0 9 2] 5!7t@4ti. iE7L*5ci:U^a^cDaAfilHl, 

^m\t. (1) T«$n-5{b^«!i*5j:c//sfcfi so 
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^m^mmit^^ m^^i. y>vy^L 

>. ^>5^:7xr:;i/->::7D^>5'>?x>. 9, i0->^ 
>'x-;P7>h^ir>, 9, 1 0-ex (7x-;i/X5" 

7>h^-ti>. 1, 4 -ex (9' -x^— ;i/7 
>h^-trx;i.) ^>-if>. 4, 4' -ex (9" -x5^ 
— Jl/7> h^irx;i/) e:7x-;i/D , NU7'J-;P7^ 

^flf mx-Vl. hux (8-^yuy^-h) 7;u^- 
•^7^, ex (io-^>y[hj 4^yuy^-h) ^uu 

•^A. 2- (2' - e Kn:^^v'7xx;i^) ^>*/:^:^i-y 

2- (2* - 1 Fn^^£/>'x-;u) ^ 
>y'5^7y-;K^^ia:te. 4-h KD^i/7^U>^><5D 
*ISJ£, 3 - t KD4^'>:7^7r:>OSi&:te, 5-tKD 

(D7;P^-':7A:te] . X5";U^>g|ag«^ 1. 
1, 4, 4 -7^ h^7x-;i/- 1 . 3 -y^^>?X>. 

4, 4' -ex (2. 2 ->^7x-;i/ex;i/) e:7x- 
4. 4' -ex[ (1, 1, 2-hU:7xx;p) x 

e:7xii;i.] , i:7vu>^^{^ m7L\t. 

U>1. i7-;<^U>6. ^•7U>7. ^:7VU>30. 
U>106, :J7VU>138. ^^U>151, ^^TU 
>152. i7TiJ>153, i:7VU>3 0 7. :5^*7U> 
311, ^•TU>314, i:7-TU>3 3 4, ^VU>3 
38> i7y^g>3 4 3, i7-TU>5 0 03 , e^>ii^ 
m7L\i. DCMl, DCM2} , ^^-tf l/>g|2S«: 

i^. \^^zy>mm{^. ^<JSKxX5";|/^®^^. tJ^U- 
x>:fecttX^<DK«ft. Tp'J >^xXU>^^D^'^-C75RS 

yi^'jy)U:tu>t^^if^(Dmmi^. yf^Vyji^uy 
eiiU'>*5ctr/-eco^a§<*:, ij e7x-u>exu> 

^ctU^^CD^^*^, 3j^'J^^-7x-U>exU'>*5ctLX 
-e<7)R««^, 7pU:^75^U>exU>*5J:rX-e<^SI« 
flc, 3j?U5"xxi/>exu>i5j:^/^(^SI^f*:;^d:«h*) S: 
^J>;ic< <ht) iafflt.^T?gfi£-r^c:(h:?!^^T#'5. 

CO 0 9 3] *58B>B<OW«imif^3tt3R^ri*5l>TJl, 58 
JtSfC— «iC (1) TSSn^{t^i»?*^^LTVi^C 
^;^^ff^H.^o (1) TS$n^{t^i^^ft&c7)% 

^-IKjS (1) 'X?S$n'5<t&ifeC0fil^«, »*L< 
fi, 0. 0 0 1-9 9. 9 9 9SS%ga[fZ|IS8S!"r-5o 
[0 0 9 4] *:^H.qil:fei^TfflU^ft!lcOSg5tfi8fiE^Wr 

^it^^tLx\t. ^mnmmit^^. %^f±mm^m 

LU^, CTAtf, J. Appl. Phys., 65, 36 
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10 (1989) , ^mW- 5- 2 1 4 3 3 2 ■^ii^fClB©© J; 

h) t.to«fiEr-&;ia:t>T€r.5. -jesc (i) 
i>cth-v^^. — jKiC (1) -r^m^tiiit^mt:, * 

-feSC (1) x-mtiti^it^mzMh 
T. «SWl«3ie«flg*#-r-5<b^«fe*. 0. 0 0 1-4 0 

mm%mm. sfSKtt. j;I3»*k«, o. i~2 

7x -;!'>' i7D'^>^'>'X>. 9. 10-i^7xX;i/T 

>K^-t>, 9. 10-tfx (7xn;i'X5^zi;i') t> 

h7-t>. 1. 4-h'X (9* -X.^-Jl7>h^-iZ — 
)V) ^>-^y, 4, 4' -fx (9" -X^x;l/T>h 
7-tx;P) h*7ix;l/fj:£<£:#tf^C:,±:*«T^-5. ^ 

[0 0 9 5] -is:^ (1) T-s^n^ft^ifef^. yx h 

^. ^7ti4*«S^feS^«:(C^*LT. -jSiC (1) 
n-5-fb^i^Sr. jffSKtt. 0. 0 0 1~4 0SS%g 

j:<!3»$K«, 0. i~2 oaa%gsffiffl-r 

(1) TS$tlS{b^«5t»fflr-SI85ttt^ 

1S^]S^^*^UT^^. m\zm'^-r^h<r)x\tts.\,^t^. % 

5 X J; 0 » * U 

[0 0 9 6] »$LVife^tttWSI^JS^fl:<i:LT«. tsj 
Afi. -IfiiC (a) - — jRiC (c) T^^na^JtttW 
«| 7 ;P 5 X A * * €) d t ^ . 

(Q ). -A 1 (a) 

(Q ), -A 1 -O-L (b) 

-L«7xy 7-hga€!:^T-*0. Lfi7xx;ugRi}-* 

^tJ^Sda 6-24 cO^{b*5i?S« at) 
(Q ). -A 1 -O-A 1 - (Q ), (c) 
(^'t'. QfiStftS - + / 'J y 7- hiS{4^^*S-r) 
[0 0 9 7] ^^ttW«^)®^{*«ft{*0iJ<!iLTlJ, 0iJ 
h UX (8 - + y U y 7- K) Z^l/SX-^A. h 

UX (4-;«5^;i/-8- + /'jy7-K) 7;U5x>j7 
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A, K'JX (5 8 -4^/ u y ^- h) 
-OA. hUX (3, 4 8 -^y U y 
h) 7;U^-C7A, hu;;^ (4. 5 8 -4^ 
yj/^-K) 7;i/^~^7A, hU:^ (4, 6-i^;<5^ 

8 - + y u y ^- h) 7;u^-r>A. fx (2-;< 
5^;u-8-^y 'jy ^-h) (:7xy^-h) 

tx (2-;<^;i'-8- + y uy ^-h) (2- 

-8-4^y 'jy ^-h) {z-:^^)vyjLyv-h) T 
10 ;u$-'^A. fx (2-^^;i/-8-^y uy^-h) 

(4-;»t^Jl/7xy ^-K) 7JI^5-^7A. fX (2- 

j?c^;u-8-:l^y 'jy ^-h) (2 -:7x-;i/:7xy ^ 
-h) 7;i^^iiOA. ex (2 8 -=^y u y 
^-h) (3 -:7xn;p:7xy ^- h) 7;i'^-'::7A, 
fx (2->5^;p-8-4^y uy^-h) (4->'x- 
;^7xy^-h) 7;P5r:'?A, fx (2-^-5^;i/-8 
-4^yuy^-h) (2, 3->?;<5^;i^:7xy ^-h) 
7)V^iL0Lss fx (2 8 -^y 'J y ^— 

h) (2, ^-zy:^^)VyyLj^-h)T)V^-OL.s 
20 fx (2-p<^;u-8-4^y uy^-h) (3, 4-S^ 
^'f'Jly jlJ ^—h) T)V^-OK. fx (2-^^;u 

- 8 -4^y «j y ^- K) (3. 5 -i/'p^^ji/^xy ^- 
K) T^i'S-'jA. fx (2-^^;i.-8-4^y ijy^ 

- h) (3, 5 ->^-tert-y5^;U^xy h) 

an':7A. fx (2 8 -4^y u y ^-h) 
(2. 6 '-s^7x-;P:7xy ^- h) 7;p^-'^a. f 
X (2-j?^^;u-8-4-y uy^-h) (2, 4. 6- 
h U 7xr:;i.yxy h) T;U5nr>A. fx (2- 
;<'^;U-8-4^y 'jy^~h) (2, 4. 6-hU>^^ 
30 )iyjLJv-h) T)V^-^L.. fx (2->c^j^-8 
-^^yjy^-h) (2. 4, 5. 6 -■7"K^>c^;p:7 
xy^-h) T)V^-02^. fx (2 8 -4^ 

yjy^-h) (i-:^:7h^-h) Y)i^-oh.. f 
X (2-j?c5^;p-8-=^y gy ^-h) (2-:^7^^ 

- h) 7;u^r.«:>A, fx (2. 4 8 
yuy^-h) (2 -:7x— ;i/:7xy ^— N) 

•:7a, fx (2. 4-i^pc^;u- 8 -^y >j y ^-h) 
(3-7x-;i.:7xy ^-h) T^b^-i^zA. fx 

(2, 4-i;pC^;i.-8-4^y gy^-h) (4-^x 

40 n;i/7xy^-h) t;i^5-':7a, fx (2, 4-5^^ 
^ji-s-=¥yv yy-h) (3, 5->?/^;i/7xy 

^-h) 7;i/5->:7A, fx (2. 4->^;?c^;i/-8- 

^yjy^-h) (3, 5-s^-iert-y^;^:7xy^ 

- K) 7;P^ -ii^A. 

[0 0 9 8] fx (2-p^^;i/-8-^y uy^-h) 

7;U^-0A-M -:^=^^V-f X (2-/-?^;l/-8- + 

ygy^-h) 7;p^-'>a. fx (2, 4-s?p<^;i. 

-8-^^yUy^~h) 7;U^z:»:>A-/z -:t^V-f 
X (2. 4 8 -~ + y u y h) 7;p^- 
50 OL.. fx (2-pC^;U-4-X^;U-8-=1ry uy^ 



n 
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-h) T)U^-'yA- u-^^'y-\^7. (2-^5^;^- 

4 -X5^JU- 8 -4^y'J y 7- h) T^USH-^A. ax 

JlS.-'yA- u-^^y-HT. (2 4 K 
=^^->- 8 -*y'J y ^- H) 7;i'5:^r:7A, t'X (2- 

;^^;u-5->'yy'-8- + yu/7-h) 

A-«-:i-:^^V-ex (2-jt5^;|/-5-i^7y-8- 

- h 'J 7;i/:tD;<5^;l,- 8 'J / ^- h) 7)1^- 
-3|-+V-k'X (2 5 - h U 

(0 0 9 9] «^ aAttiiS 5 «. ^S7&^^<0^?Oft 

tt. w^ii. ^m^m^i$i m^nt. hu^t. (8-=^y 

yuy5— F-) '^'JUOA. 5-t HD^->7^/}?>cO 
'^'JU'^AJ^. 5 -t HD + >'7^5J^>©7JPS:=.'>A 

»ui:^mif^^iif>i-v^i>. (sa. «^ttA(!S3i«ii«i^ 

[0 10 0] ^aetLTtt. Jt^Wtt»H»:(^/h$t.^ 

«»JA.lf. U^r^A. Uf^'i'A-'f >vr:7A^#, :^ 
hU'::7A. :>-h'J'5A-;tiU'5'A^ife, ;^);P>'r>A, 
if^i^yA. Vi7':^>"i7A-ffi^^. Vd/:?^->':>A-'f 
>v':7A^^. -r>->'':7A. Jly'-OA. ^^-OA. 
•^>i1>. -iybUOA. 7;P = rzr>A. 7JlS.-'yA 

-'J^^-^A^^. 7;i'5r:0A-;*3;i/->'?A^^. 7;!^ 
s-i^/A-vi^^^^sx^A^^. if^yr^ hmm^^m 

i'^>t*-Affi^(^:^ft{cii5. S^aA«as©±tr 

(0 10 1] S/c. ISSf±-g«ligTd&^TfcJ:<. 

IC. 5~ 1 0 0 0 nmSg. J:»3Jfib<«. 10-5 
0 0 nmSSHRST*. ifti. *r««ISt5EJtSg?^<75«5t 
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[0 10 2] ifc. *^B«<^W««l?^Jt^^lZ*3l.iT 

y "Di^W, y X r.jP'f v^>'/y^ >ts. Eit^mi 

fcO-Ctt;^^^*^ iffSb<«. %7tg$ActijE?LaA^ 
iiBTibO. <i;t)ffSL<(i. iE?LaA^iilg 
i^a, tsJAtf. IE?LaA^ill^tc-S3lK^i/x>^r- 
iE?LaA«82IS«1'ICl^-t^«-$-fr 
TfcJ;<, jE?LaAlliiMe<hBS^-r^® 

20 S^fl^SODO. 0 1~5 0aa%, if*L<«, 0. 0 

5~3 o«*%. .iojfSKtt. 0. i~2oaa% 

[0 10 3] jETL^AtfiiMS, H^SEAIiMS 

<om&':f5mzmvx\t. ^\zm^-ri>^<r>x\tTi< . m 

A-n-hffi. D-jpn— hffi, 5>i?'5 J.7 • >^D-tf 

1 0 'TorrgS«T©K^T-C. 5 0~4 0 orSj^W 
(^SjfifilS) . - 5 0~3 0 O-Cg^cTDS 
WLM.S.X, 0. 005~50n m/sec gSW^^ilft 

0, iEattAIS2IS. fgJtS. m^ttAtSMS^WSJi 

40 tc^^^-h^mm\zm&mm\^x, Pkm^-r^:LtiflH 

[0 10 4] j§?Ki|:fliffi»ca:0, fta^JgfiKf -s*^. 
fLSA^iiS. fg^t^. S^aA^UillSW^glcfigfflL 

o^/^^ >^-mnti^xit, mA.it, /Pu-N-ex 



( 54 
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[0 10 5] S^Sr}gfig-r-5«^, 

(etiTijf. '\=t^-tj->. 
7^*>. h;bx>, =<^->u>. x5^J^^>-^^>, 1-^ 

;>^f";i'X5^;p-y h>. ;<^;i/'f v:/g^;U'5r h>. 

^'>. hUi7DDX;S'>. 5^ h^:i7 DDX:5'>, i7DD 

ftKTaji'^cDxT^T^jujs^SE. 20 

>':t+1t>. 7xy-;P«CDX-7";i/?S^lffi. 0iJx.«. 
N, N-i^;*?;P*h;PA7 5 K. N. N - v'^C^^^PT-b 
h75H. 1 -;>t^JI/-2-t!DiJ H>. 1, 3-->*;pC 
2 --f = y>/u v'y >, ->-;<?;u:^;p:7:t:^^it'i' 

[0 10 6] ^^»J?0E©igaEtcMLT»4. ^tdS^tT-Sfc 

0. 1 ~5 ofi«%sffi. L<«. i~3oaajs 

5-99. 9 Sft3SS«. »i U < 1 0 ~ 9 9 as 
d;OffSL<tt. 1 5~9 Ofifi^gSlcRj^ 

[0 10 7] iE?LttA«ill®. l85tfS, «^aA«jilS 

5 nm~ 5 MmSSlC^^-r-5C<»:*<»*Ll.>. 



) #ffl¥^l 1 -2 8 8 7 8 3 
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ii5»^<^*4 (fisjAfi, 7-y5g{b»it. XA}?^->aafl&, -> 
'Jn->fi^flt. xj}?+->f>gp->sjit, /J?ijx5^u 
>, jP'Jx;^-t-;|/. #'J A-Jtt:*i- h. 7}?'J75H. /J^ 

^mmLit<^. ^m^im. ^m^mitm. 
. [0 10 8] sfc, wfficftSKtLT. m7L\t. ^m, 

mXtiS.. ^« 'J >{t^iK^, 5}?U->7>, ^#ffl57 5>S| 

[0 10 9] *5eBJ<D*^SIf^3t^?«, -J&IC. IS 
WJramEEtt, — iKtC, 2~3 0 VSKT*-2), *^ 

[0 1 1 OJ 

2 0 0 nm© I TOS^^mffi (^S) i£5r-r-5;^5 
XS«i£r. «*'tti5fe?pj, 7-feh>. X:S'y-;U$-ffl(,iTjB 

lcB3£L/c^, ^«lfi£3 X 1 0-'TorrlzMEEU;t, i 

■r. I Toa?gm«i±Jc. fi(iia«ij^<k^iKjs^A- 6 0 

ft^«)?£SlSa«0. 2 nm/sec T7 5 nmCD^Sfc 

UX (8 -=^^y U / 7- h) 7;i'5X'i7AS:Jg^i$S 
0. 2 nm/secT'S 0 nmOJ?$l33gJ&L. S^ffiA 

LT. •v^^^'/'^Atffl^JSSigSO. 2nm/sec T 
2 0 0 nmCdjP$lC*M^ (Sffilt 1 0:1) LT^ffi 
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m^m^izm.mms.^m)joL, sot:. KJSi^ffl^T. 

6. 5V. »R4 8 0 cd/m' <D»fe©5E^*<fl| 

[0111] mmm 2-35 

it-^^ inmms) , «^{k^<as^A-2 o©{k-&4& 

m?) . ^j*{b^^#^A- 2 ecD^t^i^ immm 

8) . 0ll*{b^<^#^A-2 7W{t^#I (*ig««J9) . 
«RJ5^{k;^!lSl»^A- 3 5©{k^!fe (UliSfisilO) . fisja^ 

0 oft^ig) {^mm 14). «sj^fb^<KiS^c - 3 <Dit 
m^mi 5) . w^<b^!^#^D-3(D{b^<^ 

(SIJS0i|l 6) . fiaj^{b&!K5S^E- IcOfb^iKJ (^i^ 

0SJ 1 7 ) . w^^k^iKis^ F - 1 0 (Dit^nst {nmm 1 

8) . «RJ^Yb^4J»«^F- 1 3(0{t^<^ (^16091 

9 ) , t»j*fb^!fei## F - 1 8 (Dit-^m (mmm 2 

0) . fisj^fb^ifes^F- 2 2«{b^ifei (Hig0y2 

1) . 0iJ*fk^#lS^F-2 6Wfb^!^ (3116092 

2) . «»J^fl;^!fe#^F-3 0®fb^!K» (3liSW2 
3 ) . mimt-tmS^ F - 3 4 COfb^iKj (JMSfi^ 2 



n 
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4) , c»j^<b^#i#^F- 3 6®{b^<^ (.mmm 2 

5 ) . mTnit-^i^mn f - 4 0 ©{b-^i^i (SiJgfisj 2 

6) . m^it-^mmnc-ja^it-^^ mi&mzi) . 

CSj7K{b^ife#^G- 1 5<7>{b^f^ (IIJg0y2 8) . fisj* 

{b^ffe##G- 1 8<DitB!^ mmm 2 9) . «Rj^{b^ 
^m^G-2 KDit^m mmmzo) . mmt-^m^ 

-2 8W{b^<^ mmm3 2) . CiiJ^fb^ifeS^G- 3 

i<Dif&i^ mmm3 3) , ^j^<b^!i^#^G-4 3 w 
10 {b^i^ mmm 3 4) . fi»j5^fb^i^#^H-3©fb^<^ 
(niiSfiaj 3 5). mm<t^i»}mn i - 2 axt-^m mm 

(« 1 . *2) JC^Lfc. 
[0112] itlSfgiJ 1 ~ 2 

^{t-^mmnA - 6(oit'B!^t:m.mt^Rt>oiz. 4, 

4- -f:^ CN-7x:r;i,-N- (3" 
20 ;i.) TS/D f7i^;p (Jtfe^iji) . 9. 9--:?^^ 
;p-2, 7-t*X (N. N-i;7x-;P75y) 
ly> (lt««»J2) Srfi6fflLfcjWn«. *SS0iJ Uc|2«0 

1 m\z7ikLrz. 

[0 113] 

[«1] 



( 56 ) ^mW- 1 1 -2 8 8 7 8 3 

109 110 

9sim 





sisa#tt (5ot:) 




9>9- \tA r** —T- 




SEE 


(5 ox:) 




(cd/m* ) 


(V) 


(hr) 


^BSM 2 


4 6 0 


6. 7 


540 


^SUVS 3 


4 6 0 


6. 8 


5 2 0 


SSSfit^l 4 


4 5 0 


6 . 6 


5 3 0 




4 8 0 




5 4 0 


mm 6 


4 7 0 


6 7 


5 2 0 


HJfiW 7 


4 6 0 


6. 8 


5 3 0 


8 


4 6 0 


6 . 4 


5 4 0 


9 


4 7 0 


6 5 


5 3 0 


|gtt«tl 0 


4 6 0 


6. 5 


5 2 0 


^asfiwi 1 


4 8 0 


6. 4 


5 3 0 


2 


4 7 0 


6. 6 


5 5 0 


3 


4 8 0 


6. 5 


5 6 0 


mmmi4 


46 0 


6- 4 


5 2 0 


^tSMl 5 


4 6 0 


6. 5 


5 4 0 


I^IBIl 6 


4 5 0 


6. 4 


5 3 0 


IQS««I1 7 


48 0 


6. 4 


5 5 0 




460 


6. 5 


5 2 0 


^^Ml 9 


4 7 0 


6. 4 


5 3 0 



[0 114] 



[a 2] 



III 
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(5 0*0 


=PiIit«5 


gjt >V jjfef 






V o U 




(cd/m' ) 


(V) 


Kll T ) 




460 


6. 7 


C O A 

5 Z 0 


^IlSrOZ 1 


4 5 0 


6. 8 


C A f\ 

o 4 U 




4 8 0 


6. 6 


o n 
O o U 


^BiW^ 3 


4 6 0 


6. 8 


C Q A 
D O U 


ffj Irt tel o >l 


490 


6. 7 


c o /\ 

5 2 0 


5 


4 8 0 


6. 8 


c c n 

5 6 0 


^xiiwz 6 


4 6 0 


6. 4 


5 2 0 


fOB^2 7 


4 50 


6. 5 


5 3 0 


III ffi nil o o 


4 7 0 


6. 5 


e c f\ 

5 5 0 


^«W2 9 


4 6 0 


6. 4 


5 2 0 


^tSSMs 0 


4 6 0 


6. 5 


540 


^193 1 


480 


6. 4 


530 




A Q n 
4 y u 


D • f 


C O A 

o z u 




4 6 0 


6. 6 


5 4 0 


^S&ffl3 4 


4 6 0 


6. 4 


5 2 0 


I@6f)t3 5 


470 


6. 5 


5 5 0 


^IttffilS 6 


460 


6. 4 


560 


itmi 1 


3 0 0 


6. 6 


5 


tk»m 2 


450 


6. 5 


10 0 



[0115] ^mm 3 7 

Jl^ 2 0 0 nm<0 I TOg^^mffi (^ffi) S:*T-5:tf7 

Ica^U/im. ^^«^ 3 X 1 O 'TorrlC^BEbfc, $ 
f. ITOS^SS±lC. 5)?'J (^:*-7x>-2. 5- 
'J-i)]^) ^iRSIftflEp. Inm/sec-e. 2 0nm©P 

ft^1&##A-2 9«<k^^€r. ^«^«0. 2 nm/ 
sec T-5 5 nm(DSSIC3R3gL. ^-iETLaAHMBt 

h) 7;l'5-'^AS', ^^iiSO. 2nm/secT5 0 40 

0. 2 nm/sec T2 0 0 nmOIP$lZ#t^^ (aSit 
10:1) LTHStL. WfillS5?5g7t5^^*f^»L 

jiaSH^T. 1 OmA/cm'(^SII«SSK-caigeffi«)$ 
■a-Zc:. 6. 4V. Sig4 8 0 cd/m' COjt 

eo^3t*<^i?^nfc. ws«ijiMsa« 1 2 0 ommx 

&'>1t. 50 



[01 16] mmm 3 s 
2 0 0 nm<^ I Tosq^as mm) ^m-ti>iJv 

^tttfeSa. 7-feh>. XrJ^y-^l/^ffltiTfi 
(CSJ^L^Sia. ^SaSrS X 1 O 'TorrtC^IELfc. * 

•r. iToa?^ms±ic. 4, 4' . 4" -hu;^ cn 

- (3" -;<5^;U7x:^;P) -N-7x-;l/75/] h 
U 7xn;U7 5 >S:il^i^g0. Inm/secT. 5 0 

;^-5i?f!iS*»'=>, ^ISFiiftO. 2 nm/sec T'2 0 nm 
OjP^ir^^^iP (««ttl 0 : 1) t, m-iE?LaA^ 

nm/sec T 5 0 nm©P$ ir^gJgb. m?^ttA«iilie 

0. 2 nm/sec T2 0 0 nm(om^\Zi^m^ (SSit 
10:1) UTBStL. W«l«lf58Jt3R^^$f^«L 

ili^fflaT. 1 OmA/cm'cDJtSggSBffiT-aSSKKjS 
■^It. »IflBl;«. 6. 2V. »«4 7 0 cd/m' <7>j| 
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&oy^9tiimm^txtz. »im<D^i^m\ti 3 0 ommx- 

tb-:>tz. 

[01171 HJggiJ 3 9 
PS 2 0 0 nmW I TOSI«m« (ISS) ^^'tZ>iSz> 

7.S1g€-. ^'tti^SlJ, T-trh>. J::$'y-;U$:ffll.iTj@ 

iCBSLfc^, 3X 1 O'TorrlcMffUfc. * 

-r. I TOil?g«®±IC. it^^) (5^:+7x>-2. 5- 
>^-f;p) i&^HfiiSO. 1 nm/sec ■C, 2 0nmrojl 10 

ffiTlIiRUfc^. Sy:ilS«S3 X 1 O 'TorrtC^JEL 

Sr. SJi-5ISI^ig*»e. Sj^SSO. 2nni/sec T5 
5 nmOJ?$lC#^||g 0:1) L. ^-iE?L 

T>'i'5:::'?AS:^lfji$S0 . 2 nm/sec 0 nm© 

go. 2 nm/sec T2 0 0 nmcOJPStr^^f^^ (Sfi 
tfcl 0 : 1) LTBta,hL. ^*iS^ST§3t^^$f^5S!L 

/Sl^ffl^T. 1 OmA/cni'(Z)^mSit?BSTaigg^l!)5 
•t±/i. 6. 2V. »g4 8 0 cd/m' (DM 

&<D^^Amm^nrc. ffa!©^M»i«i 5 0 of^mx- 

[0118] SliStCJ 4 0 

2 0 0 nm<Di Tommmm mm) ^mr^:>j7 
xss$:. ftiiftSiJ. y±h>. x^'y-;i.^fflt,>Ti@ 30 

T. I TOS?^m®±IC. eiJ^{t^ig9#^A- 1 7<D{I: 
^<»^35(JBiSS0. 1 nm/sec T, 2 0nm©JP$Jc 

•=), ^IfiiSO . 2 nm/sec "C 5 5 nm<^)P${C#^^ 
« (SSJtl 0:1) L, ^=iE?LttA(i2IB?£«fe/c 

y 7-h) 7)l'S.=.0A?:m^MS^0. 2nm/secT 

iz^<D±iz, ^{f^>":7Atei^m^mmo. 2nm/ 

sec T- 2 0 0 n mWJiS IC*^« (SSit 10:1) L 

1 OmA/cm'OT^mSitSgTi^lgJffiffijS-ltfc. imtz 
»i. 6. IV. ffg5 2 0 cd/m* <Dn&<0^yti>m 

s&^tift. mm<Di^i&miti e o o^BaT&ofc. so 
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[0 119] IIJ£0iJ4 1 
JPS 2 0 0 nm(D I TOgl^Sffi (i^g) ^EWT'S/f^ 

IcH^Lfc^. ^Sfffi ^ 3 X 1 0-'TorrlCi^BEL./^c. S 
I TOSa^«S±lC. 0iJ*{b^<fe#^F- 3 1 Ofk 
mSi^ffiO. 2 nm/sec T5 5 nm©J?$Jc 
s^^L. lETLffiAISjilMiLfc. ilictiTr. ^<D±\Z. h 

»#B- 1 4<D{b&!^<&. ^afiSSO. 2nni/secT- 

4 0 nm<Dmt£iZpimm (aSJtlO: 1) ^tftm 

izLft. $e>»c, h'jx (8 -=t^y 'J y 7- h) tji^ 

— OA^. M^t^StO. 2 nm/sec T3 0 nmCDJSS 

tciiJtL. m^&xmmmtLfz. s^ic^cD±(c, T 

i/':^>'C7Atffi«:||3tii*0. 2 nm/sec -e2 0 0 n 

m<Dm^iZp<mm (llfiltl O : D UT^giL, # 

izmmmBE^mai.. ^mnm§s.T. lomA/cm'w 

^«S5S5ST-»^®i!iS-a-Ac. *J»Hc«. 6. 2 V, » 
¥«»!«1 5 0 O^r-lTife^it. 

[0 12 0] mmM4 2 

m-^ 2 0 0 nmcDiT ommmm mm) ^m-t^a^ 

't'ttiSfeJPJ. 7-feh>, X^'y-;i/Srfflt,iTS 

\Z. if^^)tl—!>^^-h (fi«^ig5J-^^a 5 0 0 0 0 ) . 
i:^J3^<t^«felS-^ B - 2 4 0)it-^<^i:. Mmtt 10 0: 

5 0Wfil^T^*-r-5 3Sg96i?i7Dnx^'>^}K$-ffl 
t^T, t'-c T'n— hffijcj: 0, 4 0 nm<73jE3iaAlft 
MStL-rc. 'A\Z. CC0jE?LaA^Mg^Wr-2.;y7X 

*3 X 1 O 'TorrlcMiEUfc. -^-WJilC. h 'J 

X (8 -4^y 'J y 7- h) Tv'i'Sxc^A^. Ss^j^g 

0. 2nin/sec T 5 0 n mOiPS tc^S L. m^ffiA 

Vi/^i"? A <»:»€:. HifiSKO. 2 nm/sec ■C2 0 
0 nmcoif ^flc^^^«f («ftitlO:l) Lrmmt 

Jt^^lC. ^jai^H^T. 1 0 VOaffltSffSrEniOL/i 
t::^. 9 5mA/ciD' <Dmfi5**Sitn;fe:. »K9 8 0 c 
d/m' <^ieife©^3t*<ttK$nfc. »ft£D¥«»!«2 

5 OB$raT*o^c. 

[0 1 2 1 1 ^mm4 3 

IP$2 0 0 nm«5 I TOS?g«S (I^S) SWr-5;tf7 
*tti5fe«iJ. T-bh>. x^j'y-^Pi&ffltiTje 



1 BEST AVAILABLE COP 1 



IIS 

0 0) . m^^it^l^m^F-6<Oit^<^. h'JX (8- 

drjo/'y-h) 7;P5:ic?A*, -tn-ifnmgJt 1 0 

0:50:0. 5 (^ftJ^T-^WT-S 3 SS% v'i^ n ax 
^'>^jK?:ffltiT. -xw- -^/yn— Kte(i±r). lOOn 

«^:3X 1 0-'TorrlI«S)ELfe. $etC. ^3t^<D± 
fC. •7y^Sx':7A<!:ffi<&. sl«®SO. 2nm/sec T 

2 OOnmCDil^lC^t^Jt (Sfitkl 0 : 1) LTfiE® 10 

8 OmA/cm' ro^gStdigitn^c. 5 3 0 

3 0 0^fi[-Q$>r>1t. 
[0 12 2] 

*^H«llj;0. I«^*^7>«S<, WXtt 

(cfiinfc wiami^^7tt3g^ * s«-r s d <»: A< nj^e (3 o 
mm<Dnimts.isim^ 20 



( 59 ) 1 1 - 2 8 8 7 8 3 
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[0 2) ^*i«#5«31£^^<D-0iJ<D«lBS^jt0T-a&-i). 
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